Truong PH Su' pham Ky thuat Tp. HCM DE THI CUOI KY HOC KY II NAM HOC 2014—2015
KHOA KHOA HOC COBAN VAN, gAM BIEN PHUC VA PHEP BIEN POI LAPLACE
BO MON TOAN M3 mo6n hoc: MATH 121201 Thoi gian : 90 phut (1/6/2015)
Dé thi gom 3 trang Pugc phép sit dung tai li€u
M3 dé: 00-0001-0110-2015-1615-0001 (Nop lai dé nay)

PHAN TRAC NGHIEM LUA CHON (5,0 di€m)
(chon 1 trong cdc cdu A, B, C, D rdi dién vao BAI LAM PHAN TRAC NGHIEM & trang 6)

2 .
_+e ' a:
3

A A N A 2 2 ~ 2 e
Cau 1 Phan thuyc va phan ao cua so phic z = "

2 2

— @2 = 3e? - si
A)Rez=e" +cos2, Imz = 3e” - sin2 C)Rez = T_O +cos2, Imz = 31% - sin2

2 2
B)Rez = (19_0 +cos2, Imz = 31% +sin2 D) Rez = e* + cos2, Imz = 3e* + sin2

Cau 2 Khang dinh nio sau day sai?

A) Néu ham phire f(z) = u(x,y) + iv(x,y) khong giai tich trén mién D thi cac ham u(x,y) va v(x.y)
khéng diéu hoa trén mién D.

B) Néu ham phirc f(z) = u(x,y) + iv(x,y) kha vi tai diém z = x,+iy, thi cac ham u(x,y) va v(x.y)
thoa diéu kién Cauchy — Reimann tai (X,,yo).

C) Néu ham v(x,y) khong diéu hoa trén mién D thi f(z) = u(x,y)+iv(x,y) khong giai tich trén D.

D) Néu cac ham u(x,y) va v(x,y) diéu hoa va thda diéu kién Cauchy — Reimann trén mién D thi
f(z) = u(x,y) + iv(x,y) giai tich trén mién D.

Cau 3 Trong mit phing phic cho cdc tip hgp diém E = {Z :|Z -1+ i| = [ } F= {Z :|Z -3+ 4i| < 6}.

Khdng dinh nao sau day sai?

A) Tap E 12 dudng trung tryc cia doan thing ndi hai diém 1—i va 3+i.
B) Tap F 1a hinh tron m& tAim 3—4i bén kinh biing 6.

C) Cidctap E va F déu la cdc tap lién thong.

D) Hai tap E va F khong c6 di€ém chung (ENF = Q).

Ciu 4 Anh cta duong thang y = 0 qua phép bién hinh w=e*? =u +iv 1a
A) dudng thang u = 0. B) duding tron u® + v = e°.
C) dudng tron u® +v> = e’. D) dudng thang v = 0.
Ciu5 Khdng dinh nao sau ddy sai?

A) Hinh tron hoi tu clia chudi liiy thira (n€u c6) thi duy nhat.

B) Bén kinh hoi tu clia chudi lily thira (néu c6) thi duy nhat.

n+1
C) Chudi Z Nz 30" coObankinhhditula R= lim| n_@+5T)
S 245" (245" n+l |

D) Chubi Z n(2 5 ED) c6 hinh tron hoi ty 1a |z2-3i[<5.
+

n=1
Cdu 6 Khing dinh ndo sau day sai?
A) Né&u a 1a di€m bat thudng cd 1ap clia ham f(z) va lim f(z)=w, lim(z-a)"f(z)=A
Z—a Z—a
(v6i 0# A=o0) thia la cuc di€m cAp m clia ham f(z).
1
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5z

B) z=3i la cuc diém cdp 2 cia ham f(z) = (6—3)2
Z—5l
5z 5z 5z 5z
C) ¥z =2xiRes - 3i|=104e"™ D) § " dz =2 Res| — 3
1216 (2= 31) (z-3i) 124526 (2= 31) (z-3i)

Cédu 7 Cho phuong trinh vi phan: y’-8y = u(t-mt)e"™™ (1) vdi diéu kién ban dau y(0) = 1.
D& gidi phuong trinh vi phan nay ta 1am nhu sau: PatY = Y(p)= Z[y(t)]
—-7p

¢ Bié&n ddi Laplace hai v& phuong trinh (1) ta dugc: pY-8Y = % +1 (2)
. ot s R e ™ 1
¢ Giai phuong trinh (2) v61 Y 1a an ta dudgc : Y= + 3)
(p-D(p-8) p-8
-
o Phan tich v& phi ciia (3) thinh phn thic don gidn ta dugc: Y = e7 ( 1 - ! J+ ! .
P- pP- pP-

¢ Bién ddi Laplace ngudc hai v€ ta dugc nghiém: y = %(eg(t”) -~ e"”)J(t ~)+e®

A) Cidch lam ding, tinh todn ding, két qua | C) Cdch lam sai, tinh todn sai, k&t qud sai.
ding. D) Cédch lam ding, tinh todn sai, két qua sai.
B) Cdch lam sai, tinh todn ding, két qua sai.

Ciu 8 Gia st £ [f(t)] = F(p). Khang dinh nao sau day sai?

t
.y F(p) { e® cos3udu} 2 P-6
A £ L[f(u)du}:T B) & .([ p((p—6)2 _,_9)
.
C) Né€u f(t) 1a ham gbc tuan hoan vdi chu ky T thi Z[f(t)] = ;J‘e_ Pt (t)dt
- P
. in 5t khi 0<t T
D) N&u f(t)=14"" MU v f(e2m) = () i ZTRO] =——— [ @ P sin stat
0 khi m<t<2x l_e—ﬂp 0

Céu 9 Gia st £ [f(t)] = F(p), £ [g(t)] = G(p) va a, b 14 cac hiang sd. Khang dinh nao sau day sai?
A) “Taf(t) + bg()] = aF(p) + bG(p) B) &' TF(P) + TG(P)] = af(t) + bg(t)

3p+5
C) 1Z[5+t3e2‘+sh3t]=i+ 3,3 D) & 2p o = 3ch8t + 5shst
p (p-2* p’-9 P =

t
Cédu 10 DBE gidi phuong trinh tich phan: y(t)= e’'+5 _[y(u)cos 2(t—u)du ta lam nhu sau:
0

¢ Ap dung tich chap, phuong trinh tuong dudng vSi: y(t) = e™ +5y(t)*cos2t

¢ DPiatY =Y(p) = Z[y(t)] va bi€n ddi Laplace hai v& phuong trinh ta dugc
Zy]=Z[er] +5 Z[y(t)*cos2t]

¢ Ap dung cong thitc Borel ta dugc

Y= 4 52[y1)] Llcos2t] & Y= +57 P

p-3 p-3 p°+4
p> +4
(p=D(p-3)(p-4)

¢ Gidi phuong trinh v6i Y 12 4n ta dudc: Y =

2.
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N A . . A C
¢ Phin tich thanh phan thdc don gian: Y= 1 + B 3 + 1 (vdi A, B, C = const ma chiing ta chica tim)
p-1 p-3 p-
¢ Bié€n ddi Laplace ngugc hai v& ta duge nghiém : y(t) = Ae' + B + e
A) Cichlam sai, tinh todn ding, k&t qua sai. | C) Cdch lam sai, tinh todn sai, k€t qud sai.
B) Cdch lam ding, tinh todn ding, k€t qud ding. | D) Cach lam diing, tinh todn sai, k&t qua sai.

PHAN TU LUAN (5,0 diém)

Cdu 11 (1,5 diém) Ap dung phép bi&n ddi Laplace gi4i phuong trinh vi phin
Yy +6y +13y= 10+e”" v6i diéukién y(0)=0va y’(0)=0

Cdu 12 (1,5 diém) Ap dung phép bi€n di Laplace gidi hé phuong trinh vi phan
] _ At
{X TY=ET i didu kien x(0) =0 va y(0) =0
X+Yy+2y=6
1
Cau 13 (1 diém) Khai tri€n Laurent hAm f(z)=(z—i)’e*" quanh di€m bat thudng co 1ap z =i .
1
Tinh tich phan | = §(z —i)eridz.
|z-2i|=3
Ciau 14 (1 diém) Tim tit cid cdc diém trong mit phing phiic ma tai d6 ham s&
f(z)=(z+6i)Imz +iz ¢6 dao ham va tinh dgo ham ctia hAm s6 tai cdc di€m d6.
% Ghi chii : Cdn bé coi thi khong duogc gidi thich dé thi.
Ngay 28 thdng 5 nam 2015
Trudng B6O mon Todn
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TRUGNG PH SU PHAM KY THUAT TP.HCM
. BO MON TOAN
P THI CUOI KY HQC KY II NAM HOC 2014-2015
MON: HAM BIEN PHUC VA PHEP BIEN POI LAPLACE

Mai dé: 00— 0001 - 0110-2015-1615- 0001

Gidm thi 1 Gidm thi 2
-, g
Gido vién cham thi 1&2 PIEM

Ho, tén sinh Vi€n: ..........oovvvieeeeeiniiiiinnnn.

S6 bio danh (STT):........ Phong thi: .........
Thoi gian : 90 phit (1/6/2015)

Luu ¥: Sinh vién Iam bai thi 1an lugt trén
trang 6, 5, 4,3. P6i véi cac hé phuong trinh dai
s6 tuyén tinh thi chi can ghi k&t qud vio bai lam
ma khong can trinh bay cdch gidi.

Sinh vién nop lai dé thi cing véi bai
lam.

BAI LAM PHAN TRAC NGHIEM

Cauhoi | 1 2 3 4 5

6

7 8 9 10

Tra 10i

BAI LAM PHAN TU LUAN
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Trugng PH Su pham Ky thudt TR HCM  pfi THI CUOI KY HOC KY II NAM HOC 2014-2015
KHOA KHOA HOC COBAN  \iON. HAM BIEN PHUC VA PHEP BIEN POT LAPLACE
BO MON TOAN Mi mén hoc: MATH 121201 Thoi gian : 90 phut (1/6/2015)
Dé thi gom 3 trang Pugc phép sit dung tai li€u
Mi dé&: 01-0001-0110-2015-1615-0010 (Nép lai dé nay)

PHAN TRAC NGHIEM LUA CHON (5,0 di€m)
(chon 1 trong cdc cdu A, B, C, D rdi dién vao BAI LAM PHAN TRAC NGHIEM & trang 6)

Cau 1 Gia st Z[f(t)] = F(p). Khang dinh nao sau day sai?

t t 6u _ p_6
th(u)du}? 5) g{le C°S3Udu} plp-6)* +9)

1 J — pt
———[e P ()t
1— e_Tp J(:
va f(t+2n) = f(t) thi Z[f(1)] =;je_ Pt gin Stdt
1—g %
Ciu 2 Gia stt £ [f(t)] = F(p), £ [g(t)] = G(p) va a, b 12 cac hang sd. Khang dinh nao sau day sai?
A) UTaf(t) + bg()] = aF(p) + bG(p) B) S’TF(p) + TG(p)] = af(t) + bg(t)

C) L[5+t 2t+s,h3t]_i+ 3t 3 D) ! 3p_+54 = 3ch8t + 5sh8t
P (p-2)' p 9

C) N&u f(t) 1a ham g&c tuAn hoan véi chu ky T thi Z[f(t)] =

khi O<t<nx

» sin 5t
D) Néu f(t)= .
0 khi 7<t<2rx

2

p -
, t
Cdu 3 P& giai phudng trinh tich phan: y(t)= e*'+5 Iy(u)cos 2(t—u)du ta lam nhu sau:

¢ Ap dung tich chap, phuong trinh tuong duong véi: y(t) = e™ +5y(t)*cos2t

¢ DPiatY =Y(p) = Z[y(t)] va bi€n ddi Laplace hai v& phuong trinh ta dugc
Zy®]=Z[e™] +5 Z[y(t)*cos2t]

¢ Ap dung cong thirc Borel ta dugc

Y = ﬁ+ 5Z[y(1)] Z[cos2t] < Y = ——+5Y P

p-3 p> +4
i2: N s s R p2 +4
¢ Giai phuong trinh v6i Y 1a an ta dugc: Y =
(p-=D(p=3)(p-4)
Ao N A . . 9 A B C
¢ Phéan tich thanh phan thiéc don gian: Y= + + (vdi A, B, C = const ma chiing ta chua tim)

p-1 p-3 p-4
¢ Bié&n d6i Laplace ngudc hai v& ta dugc nghiém : y(t) = Aet + Bet + Ce
A) Cichlam sai, tinh todn ding, k&t qua sai. | C) Cdch lam sai, tinh todn sai, k&t qud sai.
B) Cdch lam ding, tinh todn ding, k&t qué ding. | D) Cach lam ding, tinh todn sai, k&t qua sai.

2 .
—+e ' a:
3

A A N A 2 2 ~ 2, e
Cau 4 Phan thyc va phan ao cua so phtc z = "

— a2 _ a2 _ o 2 2
A)Rez = e2 + cos2, Imz = 3e 2 sin2 C) Rez = T_O + cos2, Imz = 31% sim

B) Rez = & + co0s2, Imz = e + sin2 5 X )
10 10 D) Rez = e° + cos2, Imz = 3e” + sin2

Céu 5 Khang dinh nao sau déy sai?
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A) Néu ham phire f(z) = u(x,y) + iv(x,y) khong giai tich trén mién D thi cic ham u(x,y) va v(x.y)
khéng diéu hoa trén mién D.

B) Néu ham phirc f(z) = u(x,y) + iv(x,y) kha vi tai diém z = x,+iy, thi cac ham u(x,y) va v(x.y)
thoa diéu kién Cauchy — Reimann tai (X,,yo).

C) Néu ham v(x,y) khong diéu hoa trén mién D thi f(z) = u(x,y)+iv(x,y) khong giai tich trén D.

D) Néu cac ham u(x,y) va v(x,y) diéu hoa va thda diéu kién Cauchy — Reimann trén mién D thi
f(z) = u(x,y) + iv(x,y) giai tich trén mién D.

Cau 6 Trong mit phing phic cho cdc tip hgp diém E = {Z :|z—1+i| :|Z—3—i}, F= {Z :|Z—3+4i| < 6}.

Khdng dinh nao sau day sai?

A) Tap E 1 dudng trung tryc cia doan thing ndi hai diém 1—i va 3+i.
B) Tap F 1a hinh tron m& tAim 3—4i bén kinh biing 6.

C) Cidctap E va F déu la cdc tap lién thong.

D) Hai tap E va F khong c6 di€ém chung (ENF = Q).

Céu 7 Anh cta duong thang y = 0 qua phép bién hinh w=e*" =u +iv 1a
A) dudng thang u = 0. B) duding tron u® + v = e°.
C) dudng tron u® + v = ¢, D) dudng thang v = 0.
Ciu8 Khdng dinh nao sau ddy sai?
A) Hinh tron hoi tu clia chudi liiy thira (n€u c6) thi duy nhat.
B) Bén kinh hoi tu clia chudi lily thira (n€u c6) thi duy nhAt.
0 _ 2N n+1
C) Chudi 330" 6 b kinh hoi tw la R tim|—"— 25"
o 2+5" (245" n+l |
z n(z-3i)"

D) Chudi ZW c6 hinh tron hoi ty 1a |z2-3i[<5.
+

n=1
Cdu9 Khing dinh ndo sau day sai?
A) Néu a 1a di€m bat thudng cd 1ap clia ham f(z) va lim f(z)=w, lim(z—a)"f(z)=A
Z—a Z—a

(v6i 0# A= o) thia la cuc di€m cAp m clia ham f(z).

5z
B) 231 Ia cye diém cifp 2 cita ham f(z) = - : e
Z—l
52 51 _ o7 o7
C) —_dz =27 Res| ———,3i =104’ D) § —dz =27 Res 3
1216 (Z=31) (z-31) (24516 (Z=31) (z-31)

Cédu 10 Cho phuong trinh vi phan: y’-8y = u(t-m)e"™ (1) véi di€u kién ban dau y(0) = 1.
D& gidi phuong trinh vi phan nay ta 1am nhu sau: PatY = Y(p)= Z[y(1)]
—-7p

¢ Bié&n ddi Laplace hai v& phuong trinh (1) ta dugc: pY-8Y = % +1 (2)
. e s R e 1
¢ Giai phuong trinh (2) v61 Y 1a an ta dudc : Y= + 3)
(p-D(p-8 p-8
-
o Phan tich v& phi ciia (3) thinh phn thic don gidn ta dugc: Y = e7 ( 1 - ! J+ ! .
p- p- p-
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¢ Bién ddi Laplace ngudc hai v€ ta dugc nghiém: y = %(eg(t‘”) —et T Nt - z)+e"

A) Cidch lam ding, tinh todn ding, k&t qua | C) Cdch lam sai, tinh todn sai, k€t qud sai.

ding. D) Céch lam ddng, tinh todn sai, k€t qué sai.

B) Cich lam sai, tinh todn ding, k&t qua sai.

PHAN TU LUAN (5,0 di¢m)

Cdu 11 (1,5 diém) Ap dung phép bi&n ddi Laplace gi4i phuong trinh vi phin
Yy +6y +13y= 10+e”" v6i diéukién y(0)=0va y’(0)=0

Cdu 12 (1,5 diém) Ap dung phép bi€n ddi Laplace gidi hé phuong trinh vi phan

' _ Al
{X Y= U6i didu kien x(0) =0 va y(0) =0
X+Yy+2y=6

1

Céau 13 (1 diém) Khai trién Laurent hAm f(z)=(z—i)*e* quanh diém bat thudng cb 1dp z =i .

1
Tinh tich phan | = §(z —i)’eridz.
|z-2i|=3
Ciau 14 (1 diém) Tim tit cid cdc diém trong mit phing phic ma tai d6 ham s&
f(z)=(z+6i)Imz +iz ¢6 dao ham vi tinh dgo ham ctia hAm s6 tai cdc di€m d6.
% Ghi chii : Cdn bé coi thi khong duogc gidi thich dé thi.
Ngay 28 thdng 5 nam 2015
Truéng B6 mon Todn
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TRUGNG PH SU PHAM KY THUAT TP.HCM
. BO MON TOAN
P THI CUOI KY HQC KY II NAM HOC 2014-2015
MON: HAM BIEN PHUC VA PHEP BIEN POI LAPLACE

Mai dé: 01— 0001 - 0110-2015-1615- 0010

Gidm thi 1 Gidm thi 2
-, g
Gido vién cham thi 1&2 PIEM

Ho, tén sinh Vi€n: ..........oovvvieeeeeiniiiiinnnn.

S6 bio danh (STT):........ Phong thi: .........
Thoi gian : 90 phit (1/6/2015)

Luu ¥: Sinh vién Iam bai thi 1an lugt trén
trang 6, 5, 4,3. P6i véi cac hé phuong trinh dai
s6 tuyén tinh thi chi can ghi k&t qud vio bai lam
ma khong can trinh bay cdch gidi.

Sinh vién nop lai dé thi cing véi bai
lam.

BAI LAM PHAN TRAC NGHIEM

Cauhoi | 1 2 3 4 5

6

7 8 9 10

Tra 10i

BAI LAM PHAN TU LUAN
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Truong PH Su' pham Ky thuat Tp. HCM DE THI CUOI KY HOC KY II NAM HOC 2014—2015
KHOA KHOA HOC COBAN VAN, gAM BIEN PHUC VA PHEP BIEN POI LAPLACE
BO MON TOAN M3 mo6n hoc: MATH 121201 Thoi gian : 90 phut (1/6/2015)
Dé thi gom 3 trang Pugc phép sit dung tai li€u
M3 dé: 10-0011-0111-2015-1615-0011 (Nop lai dé nay)

PHAN TRAC NGHIEM LUA CHON (5,0 di€m)
(chon 1 trong cdc cdu A, B, C, D rdi dién vao BAI LAM PHAN TRAC NGHIEM & trang 6)
Cau 1 Gia sit £ [f(t)] = F(p), £ [g(t)] = G(p) va a, b 13 cac hang s6. Khang dinh nao sau dy sai?

A) “Taf(t) + bg()] = aF(p) + bG(p) B) ! F%P) +bG(p)] = af(t) + bg(t)
+
C) L' [5+t'e™ +5sh3t] 2,4 23 D) & r = 3ch8t + 5shst
p (p-2)° p -9

Cau 2 Khing dinh ndo sau day sai?
A) Né&u a 1a di€m bat thudng cd 1ap clia ham f(z) va lim f(z)=w, lim(z—-a)"f(z)=A
Z—a z—a

(v6i 0# A= o) thia la cuc di€m cAp m clia ham f(z).

5z
B) z=3ila cuc di€m cip 2 clia ham f(z) = ( ¢ 3
z-3i
5z 5z 5z 5z
) ©dz =27i Res| — - 3i|=10me™ D) § ——__dz =27 Res 3
|2-i[=6 (z=31) (z-31) |2+5i|=6 (z-31) (z-31)

2 .
_+e 1a;
3

A A N A 2 2 ~ 2 e
Cau 3 Phan thuyc va phan ao cua so phic z = 3

2 2

. P
A)Rez = e” +cos2, Imz = 3e” - sin2 C) Rez = (;3_0 + cos2, Imz = 31% _sin2

2 2
B)Rez = (13_0 +cos2, Imz = 31% +sin2 D) Rez = e* + cos2, Imz = 3e* + sin2

Cau 4 Khang dinh nao sau day sai?

A) Néu ham phirc f(z) = u(x,y) + iv(x,y) khong giai tich trén mién D thi cac ham u(x,y) va v(x.y)
khong diéu hoa trén mién D.

B) Néu ham phirc f(z) = u(x,y) + iv(x,y) kha vi tai diém z = x,+iy, thi cac ham u(x,y) va v(x.y)
thoa diéu kién Cauchy — Reimann tai (X,,Y,)-

C) Néu ham v(x,y) khong diéu hoa trén mién D thi f(z) = u(x,y)+iv(x,y) khong giai tich trén D.

D) Néu cac ham u(x,y) va v(x,y) diéu hoa va thda diéu kién Cauchy — Reimann trén mién D thi
f(z) = u(x,y) + iv(x,y) gidi tich trén mién D.

Cau 5 Trong mit phing phtic cho cic tip hdp di€ém E = {Z z-1+i= i }, F= {z |z -3+4i|< 6}.

Khdng dinh nao sau day sai?

A) Tap E la dudng trung tryc cia doan thing ndi hai di€m 1—i va 3+i.
B) Tap F 1a hinh tron m& tAm 3—4i bén kinh biing 6.

C) Céc tap E va F déu 1a cdc tap lién thong.

D) Hai tap E va F khong c6 di€ém chung (ENF = Q).

3+iz

Ciu 6 Anh cta duong thang y = 0 qua phép bién hinh w=e*? =u +iv 1a

-1-
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A) dudng thang u = 0. B) dudng tron u’ + v = e°.
C) dudng tron u® +v* = e’. D) dudng thing v = 0.
Ciu7 Khdng dinh nao sau ddy sai?

A) Hinh tron hoi tu ctia chudi liiy thira (n€u c6) thi duy nhat.

B) Bén kinh hoi tu clia chudi liiy thira (néu cd) thi duy nhat.

© _2n\n n+1
C) Chudi S 273D 6 ban kinh hoi t 1a R lim"__.2+5™D]_
o 2+5 (245" n+l |

D) Chudi Z% ¢6 hinh tron hoi ty 1a |z -3i <5.
n=1 +

Cédu 8 Cho phuong trinh vi phan: y’-8y = u(t-t)e"™™ (1) vdi di€u kién ban dau y(0) = 1.
Pé€ gidi phuong trinh vi phin nay ta 1am nhu sau: PitY = Y(p)= Z[y(t)]

—p
¢ Bié&n ddi Laplace hai v& phuong trinh (1 ) ta dugc: pY-8Y = e—l +1 (2)
p —
. . e s R e 1
¢ Giai phuong trinh (2) v6i Y 1a an ta dugc : Y= + 3)
(p-D(p-8 p-8
-7
¢ Phén tich v& phai ciia (3) thanh phn thitc don gidn ta dugc: Y = & ( ! - ! 1]+ ! .
p- p- p-

¢ Bién ddi Laplace ngudc hai v€ ta dugc nghiém: y = %(eg“”) —e ),I(t — ) +e™

A) Cich lam ding, tinh todn ding, k&t qua | C) Cdch lam sai, tinh todn sai, k€t qud sai.
ding. D) Céch lam ding, tinh todn sai, k€t qua sai.
B) Cach lam sai, tinh todn ding, két qua sai.

Cau 9 Gia st £ [f(t)] = F(p). Khang dinh nao sau day sai?

t
1 F(p) { e® cos3udu}: P-6
A) féhf(u)du}:T B)E,/J; o(p—6)+9)
T
C) Né&u f(t) 12 ham gdc tudn hoan vdi chu ky T thi Z[f(t)] = ;J.e_ Pt (t)dt
l—e_Tp 0
» sin 5t khi O<t<z 3 . 3 1 [
D) Néu f(t)= {0 i 7<t<2n va f(t+2n) = f(t) thi Z[f(t)] ——_ﬂpje sin 5tdt

l-@ 0
, t
Cdu 10 Dé giai phuong trinh tich phan: y(t)= e’'+5 J.y(u)cos 2(t—u)du ta lam nhu sau:
0

¢ Ap dung tich chip, phuong trinh tuong duong véi: y(t) = e +5y(t)*cos2t

¢ DPiatY =Y(p) = Z[y(t)] va bi€n ddi Laplace hai v& phuong trinh ta dudgc
Zy®]=Z[e™] +5 Z[y(t)*cos2t]

¢ Ap dung cong thitc Borel ta dugc

Y = ﬁ+ 5Z[y(1)] Z[cos2t] < Y = ——+5Y P

p-3 p> +4

p’> +4

¢ Giai phuong trinh v6i Y 12 4n ta dudc: Y =
(pP=D(p-3)(p-4)

2.
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N A . . A C
¢ Phin tich thanh phan thdc don gian: Y= 0 + B 3 + 2 (vdi A, B, C = const ma chiing ta chica tim)
p-1 p-3 p-
¢ Bié€n ddi Laplace ngugc hai v& ta duge nghiém : y(t) = Ae' + B + e
A) Cichlam sai, tinh todn ding, k&t qua sai. | C) Cdch lam sai, tinh todn sai, k€t qud sai.
B) Cdch lam ding, tinh todn ding, k€t qud ding. | D) Cach lam diing, tinh todn sai, k&t qua sai.

PHAN TU LUAN (5,0 diém)

Cdu 11 (1,5 diém) Ap dung phép bi&n ddi Laplace gi4i phuong trinh vi phin
Yy +6y +13y= 10+e”" v6i diéukién y(0)=0va y’(0)=0

Cdu 12 (1,5 diém) Ap dung phép bi€n di Laplace gidi hé phuong trinh vi phan
] _ At
{X TY=ET i didu kien x(0) =0 va y(0) =0
X+Yy+2y=6
1
Cau 13 (1 diém) Khai tri€n Laurent hAm f(z)=(z—i)’e*" quanh di€m bat thudng co 1ap z =i .
1
Tinh tich phan | = §(z —i)’eridz.
|z-2i|=3
Ciau 14 (1 diém) Tim tit cid cdc diém trong mit phing phiic ma tai d6 ham s&
f(z)=(z+6i)Imz +iz ¢6 dao ham va tinh dgo ham ctia hAm s6 tai cdc di€m d6.
% Ghi chii : Cdn bé coi thi khong duogc gidi thich dé thi.
Ngay 28 thdng 5 nam 2015
Trudng B6O mon Todn
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TRUGNG PH SU PHAM KY THUAT TP.HCM
. BO MON TOAN
PE THI CUOI KY HQC KY II NAM HQC 2014-2015
MON: HAM BIEN PHUC VA PHEP BIEN POI LAPLACE

Mai dé: 10 — 0011 - 0111-2015-1615- 0011

Gidm thj 1 Gidm thi 2
Gido vién chdm thi 1&2 PIEM

Ho, tén sinh Vi€n: .........ccooeeiiiviieeeiiiieee,

S6 bao danh (STT)......... Phong thi: ...........
Thoi gian : 90 phit (1/6/2015)

Luu ¥: Sinh vién Iam bai thi 1an lugt trén
trang 6, 5, 4,3. B6i véi cdc hé phudng trinh dai
s6 tuyén tinh thi chi cAn ghi k&t qud vao bai lam
ma khong cin trinh bay cich giai.

Sinh vién nop lai dé thi cung véi bai
lam.

BAI LAM PHAN TRAC NGHIEM

Cauhoi | 1 2 3 4 5

6

7 8 9 10

Tra loi

BAI LAM PHAN TU LUAN
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Trugng PH Su pham Ky thudt TR HCM  pfi THI CUOI KY HOC KY II NAM HOC 2014-2015
KHOA KHOA HOC COBAN  \iON. HAM BIEN PHUC VA PHEP BIEN POT LAPLACE
BO MON TOAN Mi mén hoc: MATH 121201 Thoi gian : 90 phut (1/6/2015)
Dé thi gom 3 trang Pugc phép sit dung tai li€u
Mi dé&: 11-0001-0100-2015-1615-0100 (Nép lai dé nay)

PHAN TRAC NGHIEM LUA CHON (5,0 di€m)
(chon 1 trong cdc cdu A, B, C, D rdi dién vao BAI LAM PHAN TRAC NGHIEM & trang 6)

Cau 1 Gia st Z[f(t)] = F(p). Khang dinh nao sau day sai?

t t 6u _ p_6
th(u)du}? 5) g{le C°S3Udu} plp-6)* +9)

1 J t
—Tje‘p f(t)dt

- P
khi 0<t o
VOUSEST A fs2m) = ()t LT[R0 =——— [ P* sin stat

—g P

C) N&u f(t) 1a ham g&c tuAn hoan véi chu ky T thi Z[f(t)] =

. sin 5t
D) N&u f (t) = _
0 khi z<t<2z
, t
Cdu 2 P& giii phuong trinh tich phin: y(t)= e*'+5 Iy(u)cos 2(t—u)du ta lam nhu sau:
0
¢ Ap dung tich chap, phuong trinh tuong duong véi: y(t) = e™ +5y(t)*cos2t
¢ DPiatY =Y(p) = Z[y(t)] va bi€n dbi Laplace hai v& phuong trinh ta dudgc
Zy®]=Z[e™] +5 Z[y(t)*cos2t]
¢ Ap dung cong thirc Borel ta dugc

Y = ﬁ+ 5Z[y(t)] Lcos2t] < Y = ——+5y P

2

p-3 p-+4
gy N 4t N p> +4
¢ Giai phuong trinh v6i Y 1a an ta dugc: Y =
(p-=D(p=3)(p-4)
A N A 2 A B C
¢ Phéan tich thanh phan thidc don gian: Y= + + (vdi A, B, C = const ma chiing ta chua tim)

p-1 p-3 p-4
¢ Bién ddi Laplace ngugc hai v€ ta duge nghiém : y(t) = Ae' + Be™' + Ce™
A) Cichlam sai, tinh todn ding, k&t qua sai.
B) Cich lam diing, tinh todn diing, k&t qua ding.

C) C4ch Iam sai, tinh todn sai, k&t qua sai.
D) Cédch lam ding, tinh todn sai, két qua sai.

Ciu 3 Gia st £ [f(t)] = F(p), £ [g(tH)] = G(p) va a, b 12 cac hang sd. Khang dinh nao sau day sai?

A) “Taf(t) + bg(v)] = aF(p) + bG(p) B) &' I;(P) ;' G(p)] = af(t) + bg(t)
! L 2PES
p (p-2) p -9
2
CAu 4 Phan thyc va phan 4o clia s phic z = le 3 +e ' la:

— a2 _ a2 _ o 2 2
A)Rez = e2 + cos2, Imz = 3e 2 sin2 C) Rez = T_O + cos2, Imz = 31% sim

B) Rez = & + co0s2, Imz = e + sin2 5 X )
10 10 D) Rez = e° + cos2, Imz = 3e” + sin2

Céu 5 Khang dinh nao sau déy sai?
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A) Néu ham phire f(z) = u(x,y) + iv(x,y) khong giai tich trén mién D thi cic ham u(x,y) va v(x.y)
khéng diéu hoa trén mién D.

B) Néu ham phirc f(z) = u(x,y) + iv(x,y) kha vi tai diém z = x,+iy, thi cac ham u(x,y) va v(x.y)
thoa diéu kién Cauchy — Reimann tai (X,,yo).

C) Néu ham v(x,y) khong diéu hoa trén mién D thi f(z) = u(x,y)+iv(x,y) khong giai tich trén D.

D) Néu cac ham u(x,y) va v(x,y) diéu hoa va thda diéu kién Cauchy — Reimann trén mién D thi
f(z) = u(x,y) + iv(x,y) giai tich trén mién D.

Cau 6 Trong mit phing phic cho cdc tip hgp diém E = {Z :|z—1+i| :|Z—3—i}, F= {Z :|Z—3+4i| < 6}.

Khdng dinh nao sau day sai?

A) Tap E 1 dudng trung tryc cia doan thing ndi hai diém 1—i va 3+i.
B) Tap F 1a hinh tron m& tAim 3—4i bén kinh biing 6.

C) Cidctap E va F déu la cdc tap lién thong.

D) Hai tap E va F khong c6 di€ém chung (ENF = Q).

Céu 7 Anh cta duong thang y = 0 qua phép bién hinh w=e*" =u +iv 1a
A) dudng thang u = 0. B) duding tron u® + v = e°.
C) dudng tron u® + v = ¢, D) dudng thang v = 0.
Ciu8 Khdng dinh nao sau ddy sai?
A) Hinh tron hoi tu clia chudi liiy thira (n€u c6) thi duy nhat.
B) Bén kinh hoi tu clia chudi lily thira (n€u c6) thi duy nhAt.
0 _ 2N n+1
C) Chudi 330" 6 b kinh hoi tw la R tim|—"— 255"
o 2+5" (245" n+l |
z n(z-3i)"

D) Chudi ZW c6 hinh tron hoi ty 1a |z2-3i[<5.
+

n=1
Cdu9 Khing dinh ndo sau day sai?
A) Néu a 1a di€m bat thudng cd 1ap clia ham f(z) va lim f(z)=w, lim(z—a)"f(z)=A
Z—a Z—a

(v6i 0# A= o) thia la cuc di€m cAp m clia ham f(z).

5z
B) 231 Ia cye diém cifp 2 cita ham f(z) = - : e
Z—l
52 51 _ o7 o7
C) —_dz =27 Res| ———,3i =104’ D) § —dz =27 Res 3
1216 (Z=31) (z-31) (24516 (Z=31) (z-31)

Cédu 10 Cho phuong trinh vi phan: y’-8y = u(t-m)e"™ (1) véi di€u kién ban dau y(0) = 1.
D& gidi phuong trinh vi phan nay ta 1am nhu sau: PatY = Y(p)= Z[y(1)]
—-7p

¢ Bié&n ddi Laplace hai v& phuong trinh (1) ta dugc: pY-8Y = % +1 (2)
. e s R e 1
¢ Giai phuong trinh (2) v61 Y 1a an ta dudc : Y= + 3)
(p-D(p-8 p-8
-
o Phan tich v& phi ciia (3) thinh phn thic don gidn ta dugc: Y = e7 [ 1 - ! J+ ! .
p- p- p-
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¢ Bién ddi Laplace ngudc hai v€ ta dugc nghiém: y = %(eg(t‘”) —et T Nt - z)+e"

A) Cidch lam ding, tinh todn ding, két qud | C) Cdch lam sai, tinh todn sai, k&t qud sai.

ding. D) Cich lam ddng, tinh todn sai, k€t qua sai.

B) Cidch lam sai, tinh todn ding, két qua sai.

PHAN TU LUAN (5,0 diém)

Cdau 11 (1,5 diém) Ap dung phép bi€n ddi Laplace gidi phuong trinh vi phin
Yy +6y +13y= 10+e" v6i diéukién y(0)=0va y’(0)=0

Cau 12 (1,5 diém) Ap dung phép bi€n ddi Laplace gidi hé phuong trinh vi phan

' — 3t .
{X Y= i didu kign x(0) =0 va y(0) =0
X+Yy+2y=6
1
Cau 13 (1 diém) Khai trié€n Laurent hAm f(z) =(z—i)’e* quanh di€m bat thudng cd 1ap z=i.
1
Tinh tich phan | = §(z—i)3e“dz.
|z-2i|=3
Ciu 14 (1 diém) Tim tdt cd cdc di€ém trong mit phing phic ma tai dé6 ham s&
f(z)=(z+6i)Imz+iz ¢6 dao ham va tinh dgo ham ctia hAm s6 tai cic di€m d6.

*k Ghi chi : Cdn bd coi thi khong dugc gidi thich dé thi.
Ngay 28 thang 5 ndm 2015
Trudng B6 m6n Todn
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TRUGNG PH SU PHAM KY THUAT TP.HCM
. BO MON TOAN
PE THI CUOI KY HQC KY II NAM HQC 2014-2015
MON: HAM BIEN PHUC VA PHEP BIEN POI LAPLACE

Mai dé: 11 - 0001- 0100 -2015-1615- 0100

Gidm thj 1 Gidm thi 2
Gido vién chdm thi 1&2 PIEM

Ho, tén sinh Vi€n: .........ccooeeiiiviieeeiiiieee,

S6 bao danh (STT)......... Phong thi: ...........
Thoi gian : 90 phit (1/6/2015)

Luu ¥: Sinh vién Iam bai thi 1an lugt trén
trang 6, 5, 4,3. B6i véi cdc hé phudng trinh dai
s6 tuyén tinh thi chi cAn ghi k&t qud vao bai lam
ma khong cin trinh bay cich giai.

Sinh vién nop lai dé thi cung véi bai
lam.

BAI LAM PHAN TRAC NGHIEM

Cauhoi | 1 2 3 4 5

6

7 8 9 10

Tra loi

BAI LAM PHAN TU LUAN
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CHUAN PAU RA

Néi dung kiém tra

Chuan dau ra cua hoc phan (vé kién thirc)

Twr cAu 1 d€n cau 10 Gl:1.1,1.2
G2:2.1.1,2.1.2,2.1.3

Cau 11, cau 12 Gl:1.1,1.2
G2:2.1.3,2.1.3,2.14

Cau 13, cau 14 Gl:1.1,1.2

G2:2.1.3,2.14,243
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PAP AN MON
HAM BIEN PHUC VA PHEP BIEN POI LAPLACE
(Ngay thi: 1/6/2015)
PHAN TRAC NGHIEM
Ma dé: 00— 0001 - 0110-2015-1615- 0001
Cauhoi | 1 2 3 4 5 6 7 8 9 10
Traloi | C | A | D | B | D | D/| A | D | D| B

Mai dé: 01 - 0001 - 0110-2015-1615- 0010
Cauhoi | 1 2 3 4 5 6 7 8 9 10

Tra 15i D D B C A D B D D A

Mai dé: 10 — 0011 - 0111-2015-1615- 0011
Cau hoi 1 2 3 4 5 6 7 8 9 10

Traloi | D D C A D B D A D B
Ma dé: 11 - 0001- 0100 -2015-1615- 0100
Cauhoi | 1 2 3 4 5 6 7 8 9 10

Tali | D | B | D|C| A|D|B|D|D]| A
BAI LAM PHAN TU LUAN

Céu Noi dung Diém
hoi
Ciu 11 1,5d

bit Y =Y(p) = Z[y(t)]. Bi€n d8i Laplace hai v& phuong trinh, dp dung tinh chat

tuyén tinh va tinh chdt dao ham ham gdc ta dudc: 0.5d

p2Y — py(0)— y'(0) +6(pY — y(0))+13Y = Z[10+e™

< Y(p? +6p+13):%+ 1

p+3
. 11p+30 _A, B _C(pt3)+2D
p(p+3)[(p+3)*+4] p p+3  (p+3) +4 0.5d
Bi€i ddi Laplace ngudc hai v€ va dp dung tinh chat tuyén tinh ta dugc

yty = <Y1 = 2 AL+B—iC p+23 +D 22 ]
i dughg ERATH4CONEHI) 2e
< y(t)= A+Be™ +Ce ™ cos2t + De ™ sin 2t

Tim A,B,C,D dua vao daelng thic:

11p +30 ©_A_ B  C(p+3)+2D 0.5d
P(p+3)[(p+3)" +4] p p+3  (p+3)'+4
_ 11x0430 10 5 1Ix(=3)+30 _1
(0+3)[(0+3)*+4] 13 ’ (-3)[(-3+3)* +4] 4
Tw (*) cho p=1 dudc: 4l =A+E+4C+2D
4x20 4 20

Tit (*) cho p=—2 dudc: _?4=A2+B+C+52D.
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Suy ra C:—E, D:—l—5
52 13
Cdu 12 1.5d
bat X = Z[x] Y = Z[y]; bi€n d8i Laplace hai v& ta dugc:
1
X+3Y =——
{ Z[x]+32]y]= <[e*] - A _3 0.5d
X+ 2y ]+ 27lyl=620] | . (p+2)Y = 6
Y
p> —16p +54 A B C
= =—+ + +
PN p(p-D(p-3)(p+3) p p-1 p-3 p+3
- 6p—19 _E _ F G
(p-D(p-3)(p+3) p-1 p-3 p+3
Bién d6i ngudc hai v€ ta duoc: 0.5d
1 1 1
- x=%"A—+B +C +D
{x=ff:1[><]© RIS RN R
— g
y=2"11 |y el e !
p-1 p-3 p+3
— t t 3t -3t
<:>x_Ae +Be +Ce” +De
y=Ee'+Fe™ +Ge™
¢ Tim A,B,C,D dua vao 0.5d
p> —16p +54 A+ B C -} D
p(p-D(p-3)(p+3) p p—l p-3 p+3
B 0> —16x0+54 _6. B= 1 —16x1+54 ﬁ 3 —16x3+54 i
O0-1)0-3)0+3) 1(1-3)(1+3) 8 33-D3+3) 12
(B’ -16x(B3)+54 37
—3(=3-1)(-3-3) 24
¢ Tim E,F,G duavao
6p—19 E F G
= + +
(p—-D(p-3)(p+3) p-1 p-3 p+3
_ 6x1-19 13 6x3-19 -1 . 6x(3)-19 _ 37
(1-3)1+3) 8’ GB-D3B+3) 12’ (-3-1)(=3-3) 24
Cau 13 1 diém
Khai trién Laurent 0.5d
oo(l)n 0
f(z z-1i e“— z- =
(@ =@-iyer=@-)' 3= = )Zn,(z nZn,(z E
Tinh tich phan
1 1 -
| = z—i)eridz=27 Res[(z—-i)’er,i]= 24— = =
z—£(3 : sl ) ] 4l 12
Cau 14 1 diém

Tap xac dinh ham s6 1a C
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f(2)=(z+6)Imz+iz =(X+iy+6)y+i(X+iy)= (Xy—Yy)+i(X+ Yy +6Y) 0,25d
—_—— |

Cdc dao hamriéng u, = y,u, =x—1, v, =1,v, =2y +6 déulién tuc trén R* nénu, v
kha vi tréen R*=C (1).

u, =V, =2y+6 x=0 0,254
ST AR RPN 2).
=-V, X=1=-1 y=-6

Ham s6 ¢6 dao ham khi va chi khi ham sd kha vi (3).

y ="

biéu kién (C-R): {

Tir (1),(2) va (3) suy ra tap tit cd cdc di€ém ham s6 c6 dao ham 1a {-6i}. 0,25d

f'(=6i)=u (0,—6) +iv, (0,~6)= —6+i=—6+Ii 0,25d

CHUAN PAU RA
Noi dung kiém tra Chuén diu ra cia hoc phin (vé kién thirc)
T cau 1 dé€n cau 10 Gl:1.1,1.2
G2:2.1.1,2.1.2,2.1.3
Cau ll, cau 12 GIl: 1.1,1.2
G2:2.1.3,2.1.3,2.1.4
Cau 13, cau 14 Gl:1.1,1.2
G2:2.1.3,2.1.4,2.4.3
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	DT-1-6-2015-1
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